• State 3 patient features that may be suspicious for a diagnosis of MODY.
• Analyze case studies and determine if MODY testing should be considered.
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Maturity-Onset Diabetes of the Young (MODY) -What is it??
• Rare monogenic form of diabetes
• Accounts for 2-5% of all diabetes cases
• Frequently misdiagnosed as Type 1 (T1) or Type 2 diabetes mellitus (T2 DM)
• At least 13 different gene mutations may result in MODY Timsit J, Bellanne-Changtelot C, et al. (2005) . Diagnosis and management of maturity-onset diabetes of the young. Treatments in Endocrinology, 4(1). 9-18. Leslie, R.D., Palmer, J., Schloot, N.C., & Lernmark, A. (2016) . Diabetes at the crossroads: relevance of disease classification to pathophysiology and treatment. Diabetologia, 59(1): 13-20. doi: 10.1007/s00125-015-3789-z.
History of MODY
• First reported in 1974 by Tattersall, et al
• Recognized a familial form of non-insulin dependent diabetes distinct from T1 and T2 DM
• Noted an autosomal dominant pattern of inheritance usually presenting by age 25
• Labeled "MODY" reflecting terms in use at that time for presentation as "juvenile or maturity onset" diabetes
History of MODY (continued)
• Molecular genetics of MODY first defined in the 1990s
• Found that the genetic mutations cause diabetes due to interference with beta cell function
• Initially recognized disease causing mutations in genes encoding:
• HNF4a (MODY 1)
• GCK (MODY 2)
• HNF1a (MODY 3)
• Insulin promoter factor 1 (MODY 4)
• HNF1b (MODY 5) Fanjans SS, Bell GI. (2011 Slide borrowed with permission from Laura Baker, Licensed Genetic Counselor, NAIDHC
MULTI-FACTORIAL/POLYGENIC INHERITANCE
• Various genetic defects are simply risk factors
• Other environmental factors add in
• It takes a while for all of the "marbles" to add up
• At some point, the jar fills up and disease manifests 
STEP-WISE APPROACH
• Screening of the most common MODY genes with Sanger Sequencing (SS) method
• Often leaves less common MODY genes un-tested → possible missed diagnosis
• Time consuming & ultimately more costly than Next Generation Sequencing (NGS)
• Recent studies show MODY mutations identified by NGS in patients with previous negative testing by SS
Next Generation Sequencing
• Newer targeted NGS allows for sensitive, quicker, and more cost-effective genetic analysis
• Allows for parallel sequencing of many sections of DNA simultaneously
• Checks all coding exons of all genes on the panel •~30% of those with MODY 1 & 3 later progress to needing insulin therapy Timsit J, Bellanne-Changtelot C, et al. (2005) . Diagnosis and management of maturity-onset diabetes of the young. Treatments in Endocrinology., 4(1). 9-18.
Sulfonylureas: Mechanism of Action
• Lower blood sugar by stimulating the pancreas to release more insulin
• Increase tissue sensitivity to insulin
• Only effective when some pancreatic beta cell activity is present
• Work by blocking ATP sensitive potassium channels HOW SULFONYLUREAS WORK Göpel et al, J Physiology. 2000. (528) : 509-520.
• Amaryl® ( Case Study #1 (cont'd)
MODY TESTING RESULTS:
• Positive for a pathogenic mutation in the HNF1A. Heterozygous frame shift designated c.872: 1 bp duplication of C: Codon:291.
• Autosomal dominant pattern of inheritance -family members are at risk for possessing or inheriting this mutation.
So -What now?
Mother and sister tested -Mother and sister tested positive for the same mutation -Sister was taken off of insulin and prescribed sulfonylurea medication.
-Mother had incorrect diagnosis since teen years.
Case Study #2 (cont'd)
MODY Testing results:
• Heterozygous in the HNF4A gene for a sequence variant designated c.733C>T in exon 7. Predicted to result in amino acid substitution p.Arg 245 Cys.
• Based on this information -it is classified as a variant of unknown clinical significance.
So -What now?
Parent of origin testing -Dad tested positive for the same mutation
Case Study #2 (cont'd) OUTCOME:
• 4 months out from initial diagnosis, we finally had all of Tiffany's MODY testing results as well as parent of origin results.
• A1c was 5.9% on 0.2u/kg/d. Questions??
Thank you for your attention!
